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filWMlteiimotagMltogetterateaElieMdslgnal, 



'b achieved. 



.4 .i.«FtT«, feat and seooiidoiitinitsigajas ill 
thBinput^gnalaBdlhofntexedtopmsigaaliaad^e^^ 

Hence, By a^iomg ^a^encing tto croas-correlalion 

level of liie otiipjtt signals may o(«)*colledvatnouiiimu«.u«»^ 



... , A* ««d second cutout signals, it is 



a encoder. 

toaI« -.—"^^ 
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Ittap«feitedembodii«6nt,the mteting of the 
mteri^g^mput signal, e.g.acon^filt«r.Th«^clxalBpa^^ 
di^l>uted over frequenoy.Hencetobe able to obteiiade^ixedde^espa^ 
vaneysatlowftequencie^^^delayoftheLauridsendeoorrelator^^^^ 
5 i^wevep>basli»edisadvantagetb^atMgbftequemdes,edioscanbeper^^ 

■msittobtomiMy be wilvedftaimlh* »Il-passfflt« comprisea a fiajuency- 

10 filter. . . 

Tl»mtermginaybeperfoimedonlhBMlbaiidvddliiof^ 

Altornaavely,liiemteringi«ay be combined wllhaband.l«^ 

deooueladott to one or more selected frequency bands. 

The term matrix operation refers to aixoperadcmv^olitcattsfoin^ 

15 xmM^batmelsigadMo0noiJJpTitmulti.chamielsign^ 

midti-ciiaanel signal are linear combinations of the componeaits of ibe input miJlti-channel 
^goaL 

The present inventioa can be implemented in di^entvmys including ibe 
niemod described above and in ^ foUowing. arrangem«rts for encoding and decoding, and 
fi^er product means, eachyielding one or mote of &ebenefitsandadvanmg^ 
connection wthUie to-mentioned mefl^d, andeadibaving one or more preferred 
embodime^ corresponding to the preferred embodiments described in cdi»ectioni«ith the 
first-mentioned method and disclosed in Hie dependant daims. 

It is noted that the features of tiie metbod described above and in &b feUowlng 
may be implemented in software and wrried out inadata processing systeni or ol^ 
piooessingmeans causedbytbe execution of computer-executeble instructions. The 
iasttuctions maybe programcodemeansloadedinam^^^^ sucbas aRAM, ftom a storage 
n^iumor ihmi another comi««««viaacomputernet^ork.Alternati^^^^ 
fi^smaybeimplementedbyhaxdv^i^circdtryinst^ 

30 with software. . . _ ^ , ^ 

The invention further telal^ to an arrangement fojsynlheaiaangafe^^ 



20 



25 



ann _ 

fater means for miBring1beiJ«)iJl signal to generateafflteredsig^^ 
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^for obtaining a oo»ela1ion parameter indicathre of ade^dcoirebtbn 

between the first and second input signals; 

s for obtaining a level parameter indicative of a desired level difference 



s&r transfot^gihe input signal and the fflteredsignalbyamatrixn^ 
opei«fionlfftothe&standaeoondoutputsignals.wh«reihet^^ 
the coireMon parameter and the level parameter. 

The inveatioji further relates to an apparatus for supplying a deooded audio 

signal, the apparatus cenqoising*' 

an input unit for receiving an encodedaudio signal; 

adeccder for decoding the encoded audio signal, the decoder comprising m 
arrangement for sy:.toi:riugafir5tandas^^^^ 
foUovvia^ and 

an outftut unit for wovidingthe decoded first and second audio SignaL 



j3 The inyentionfinthsr relates to a decoded muili-channcl signal comprismg a 

first andasecond signal consent ss^sizedftom an input signal by 
input signal and a filtered signal by amatri3di>g operationinto the first and second signal 
components, where li^ffltered signal is geneaatedbyffll^ingflieinpmsis^ 
malrixingoperatiou depends ouaco«el«donparameteri*dte^ 
20 betweenfiiefirstandsecondinputslgnalsandonalevelparameterindicatlveofadesH 

level difference betweenihe first and second input signals. 

The invention further relates tDastoraeemediumhaving^^ 

decoded multi-channel signaL 



^ Ttoese and other a^»ecte of the invenHonAvill be apparent and elucidated ftom 

the embodim^ described in the fo31o^»^ng m± refei^e to the d^vHng in wMch: 
fig. 1 shows a prior act Lanridsen decon:elflrtor, 

fig. 2 iUusttates a decotrelator according to an embodiment of the invention; 
figs. 3a-oiUustEatBihesignalgenerationaccordingtoanenAodimentof the 

invention; 

fig. 4 schematacally shows a system for spatial audio oodm© 

fig. 5 shows aschemado view of asystemforcommunicallng multi-channel 

audio signals; 
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pig.2fflu<*a*esad««o»d*^«»orttaEto 
Ttedeo«.d»torcoa^e.=n<fl-passffl»t201rec«,ingaai>^.te^^^^ 

,,,.«£^»cl»:»it203™Ud.toto«>eiv« 
H««. Tte dwait 203 !>«fi>nn> anujdag ope^ 

r:.:.^..evec^301».3.ac«^.^«0..«^^^ 
distance a between, ths vectors 



301 and302.Comequeutly,anypawofv<MJtors1b3taa^^ 



i coixelatiou. 

^ ,^ .... ^^iflrinn a mav be exiM®ssed as follows: 

^gnaU L aad R wtm ap 
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C2) 



foos(a/2) sin(a/2)^ 



Where the matrix M is given by 

. 1 ^.i^imredarivdy mote ofliiefntewdsaBnaL Hence, ^ 

inalifac mcl«aDg an ad^«^ «>™<>« 

rcos(P + a/2) sW + a/2)\ (4) 
^'=^\cos(p-a/2) Bin(^"a/2); 
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a. the output signals equals c, 1.6. 



1 + C 



1+c 



invenEtloix. 



c 
1+c 
0 



0 



icos(B-a/2) sin(p-et/2)J l.H®xj 



15 



This situa^nismu^tcatedlu^Sb. The outp^^gnalBL.^dR.iiim 

20 smnmedoulputofLaiidRshDuldbeD 
the angled, a 



25 



30 



which yields the oonditioiii: 



1-0. 

sit«attotvlsmustratedJufig.3o,^^here1h«simof^LandR 



Thiss 
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S^e^d.401«celv,,1toL»ndR««P«»«.of»^»i£n«l»-^^^ 

gro«ped.«»ltingta3.g.20s«bbawisto»prese.*«»«tiie«rf»fi^«^ 
15 s*seqaendy.mthe««lyrfsdrcuit404,toevK,tto^^ 

T1« aaalyris cteuit 404 iM»r ga«ates a sum <tom^^ 
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5 w 10.07,2002 

*" '''""'^^L. signd 8 aid {to poametas P a« co« 
Ttad«oa«405««opd«»ad»»rreW»d«»^ 

teleftm4right3ig«l.»de»Wincom>ecta™afil.2.Th.de«odet^^ 

M.blaco«dins,»t.«rmfbr4«.s^.nd,.^co«v.r«a»«^«^ 
fteqoffldea, © toerseFFT. (3) vtodovring, ai.d(4)ovrf.«^ 
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l^orpo«.Med*vices.s«cha.™bil.tdepho»e^pag^.»aiopl^^ 

Tto waig 501 e^scs ail iwat qml 51 1 fet »celvmg a stoeo 
rrrigta.igaalc«^K.tl- encode. 502^eive3totwo^o«»^ 

connection wifh fig. , _ .„„ 

503fert«»s«itfcgtocod«dsignalTvU»c<»m™i«.a««*^ 

device505.Tbctransmitt«503myMn«>ri»<to=*y»a^^ 
«„ioaaonofda«.e.S.vlaaw^o.awtel.ssda«l»509.B^pl»rfsud.a 

.,^U»lnd.an«™d.iM«^.anetwo*«.i.a«dio«n^^ 
^,^d««on»«.«icslgnal3.s»d.=«anmart«^ 
enW»pa^»ii«W»n»»moato«,ag.viaaBl^^^ 
B^e«nple,ofsuH&tet»««±teBincW.a<«ble^^^ 

^^eafion3ch«mol509mayb.a«y^td^«W««Me,.tota^&'^^ 

snort-range commimoadons link, such as an mfraiedlJnlC a BlMfiioom 
iiadio-basedliiik. 
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^oric a<aobalSy»temforMobiIe(GSM)«Wo&,aCodeDhdto»»A^ 
Kke. 

Altmufivdy or addxttonaUy, codiig device may coinprise one or more 
<^i„terfi«»s504feco=«n»i«tU«1iiecoded^ 
E«„npte.of»dxtatet£acesM«deadlaodivete»lormgd*.on 
„^™„51D.e.g.aflow.diskdri«.ar«>dA«iteCD.ROMdrive.«DAa«*^^ 

accessing a smart csard, etc. 

Correspondingly, the d^dJng device 505 comprises a correspondmg receiver 
508 for receiving the signal iransmittedbyliie transmitter ^^^^ 
receivingtfae coded stereo signal commimicatedviatheinterfece 504 and 

readable medium 5 10. Ilie decoding device fiirfl^ 
iheiec^edsignalTand decodes itinto corresponding compon^ntsL' andR' of adecoded 

Stereo »gnal.Aprefen«d embodiment of suchadecodera^^ 

described incoimecdonvd&fig.4ab(^. The decodkig device fi^ 
20 umt512feroutpulting^decoded8ignals^chmay^«ibaeq««^ 

player &r reproduction via a set of iDiidspeaksrs. or fbe like. 

It is noted that the above airaftgements may be i«5>lfim^ 

special-p^rposeprogrammablemicroprocessors^DigitdSig^ 

Ai^licai30BSpecificIntegratedCircul^(ASIC),]^grm^^ 
25 p«>grammia>leGateAirays(FPOA).speoidpwposeeIectooniocircm^^ 

combination thfiseof. 

It Sbcnidbe notedftatfta abovMueimoned eniboiBKeas miB^ 

50 joreiaa#>,ltoln«oaontonc*H«Jtedtoster«^ 
or a Siqjejf Audio Compact Disc, etc. 
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tottod^»y«fe>»c6 signs pU»edtatwee»p«^ 

aotexototeflBFeseiiwofapliJralityrfsuchdemenJs. 
ii^el««en».«adVyme«sofas»i«d3lypcog«»«ed»^^^^ 
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CLAIMS: 



I. Ame^cdofsyntofei«gaflrstandasecondoufp^sisndfroman&^^ 

signal Hi© method csompti^g: 

flltering liie input signal to generate affltered signal; 
owalfltogaoonelatiouparanieter indicative of a deskedcondationDetweea 

^.andseeond^^^-^ 

fa^^efixsta«dBecondou«p^sisDal3.^ereth.matd^ 
10 (MwrelatoparametOTandfhelevdparame^^ 

2 A method accordiBs to olaim 1 , wherein the matrtog operation comprises a 

„„t^.byapredetennined^gleaf1i-&standsecondou1p^^ 
.pa«r^l,ytl«.inputsignalandii«mi«redix^ 
15 dq»aiils Oil flw level paramelsr. 



signals. 

ftequfiiwy-depeiidant delay, 
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7. Anaixangemfintforsynflieskuigafi^ 
iimutsigQ2l,tiieaii«ngemeQtcO]Blidsing: _ 

filter means foj mteringHie input signal to geaerate a filtered signalj 

sforobtaittingacoirelation parameter Mcative of a desired ooireiatiorL 



for obteiiung a levd parameter indicative of a desired levd di^ence 



between tU,., - ... „ ' ^^-yamatribdng 



operationintotiie&st and second output signals, where the mai^ 
flie correlation parameter and the level parameter. 

S. An ^atus for siq>plying a decoded audio signal, the apparatus coatprislng 

an \Bpat unit for receiving an encoded audio signal; 
adecoder for decodingihe encoded a«dio signal, the decoder comprising an 

anangementforsjmJhfisizdnga&standas^^ 

an output unit for prc^rtdSng the decodedfest and second audio 

9 A decoded muW-ohannel signal comprising a first and a second signal 

component synll^sizedfrom an it^utsignalbytransfomang the inprt 
rignalbyamatrixing operation into Ihe first and second Mgnalcon^nm^ 
ffltered signal is generatedbyataring the inputsigaal,ap4where1hemaM^ 
depends onacorrelationparameter indicative ofadesiredcotrel^^^^ 
secondinput signals and onalavclparameteriiu^adveofadesiredleveldiff 



10, A storagemediumhaving stored hereon a decoded muW-channel signal 

according to claim 9. 



....... t .L.XfeM 
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ABSTEIACT: 



A method of sytilhesizing a first (L) and a second (R) output signal firom an 
input signal (x). The method comprises; filtering (20 1) the input signal to generate a filtered 
signal CHOx); obtaining a conelation parameter (p) indicative of a desired conelalion 
between the first and second input signals; obtaining a level parameter (c) indicative of a 
5 desixed level difffeteace between ihe first and second input signals; and transforming the input 
signal and the filtered signal by amatfbdng operation (203) into ihe first and second ou^t 
signaK vfihere the matdxing opemtion d^ends on the corrd^ 

parameter. 



10 Figure 2 
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